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Abstract 

Recent JLab experimental data on quasi elastic ^He{e,e'p)^H{pn) and '^Heie^e'p)^ H processes 
are interpreted using an approach based upon realistic wave functions and Glauber multiple 
scattering theory within a generalized eikonal approximation (GEA). The results of a non fac- 
torized calculation of the left-right asymmetry Atl of the process '^He{e, e'p)^H, obtained using 
the full covariant form of the electromagnetic operator, are also presented. 

Key words: Glauber theory, Generalized Eikonal approximation, Realistic wave function 
PACS: 21.45.-v, 24.10.-i, 25.10.-fs, 25.30.-c 



1. Introduction 

The exclusive process A(e,e'p)B in few-nucleon systems is one of the most promising 
tools to investigate proton propagation in the medium. We have analyzed this process 
on the basis of realistic wave functions and a generalized eikonal approximation [112] to 
describe the final state interaction. In this contribution we will present the results of our 
interpretation of recent JLab data on the quasi elastic reactions ^He{e,e'p)^H{pn) and 
'^He{e,e'p)^H. 
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2. Formulation 



Within the factorization approximation, the differential cross section for the quasi- 
elastic A(e,e'p)B reaction can be written as follows 

^-^^^-^^=Ka.^Sn{Pn.,E„.), (1) 

where ii' is a kinematical factor, aep the electron-proton cross section and SD{Pm, Em) 
the nuclear spectral function distorted by the final state interaction (FSI), which is 
treated here within the generalized eikonal approximation (GEA) pi^ . In the case of 
few-nucleon system SD(jPm, E^) can be calculated using realistic wave functions and 
experimentally determined nucleon-nucleon scattering amplitude [21316] . The violation 
of the factorization approximation will be discussed in the next Section. 



3. Results 

The results for the •^He{e,e'p)^H{pn) reactions |2|3j are presented in Fig[T]and Figl2] 
respectively; a very good agreement between the GEA calculation and the experimental 
data can be seen. Fig. [1] shows that the cross section exhibits different slopes, which 
corresponds to the PWIA and to the single- and double-rescattering contributions, re- 
spectively 
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Fig. 2. The same as in Fig. [T] but for the process 
^He{e,e'p)pn vs the excitation energy E^^i of the 
n — p pair {Eth = E3 is the two-nucleon emission 
threshold in ^He). 



Fig. 1. Results for the ^ He{e, e'p)^ H reaction vs 
the missing momentum pm [3]. Dots: PWIA ; dash: 
FSI (single rescattering) ; full: FSI (single plus dou- 
ble rescattering) . Experimental data from [1]. 

Our results [6] for the *He{e, e'p)^H process are shown in Fig. [3l and again a satisfac- 
tory agreement with the experimental data can be seen. 
Finally in Fig. |4] the left-right asymmetry Atl 
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Fig. 3. The reduced cross section 
noiPm) = ld^o-/{dudfledQp)] X [/Co-ep]"-"- 
for the process He{e, e'p)^ H [6]. Preliminary 
experimental data from [5]. 
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Fig. 4. The asymmetry Atl for the process 
^He{e,e'pfH 0. Dot-dash; PWIA; dashed and 
full: nonfactorized results corresponding to single- 
and double-rescattering FSI, respectively. Experi- 
mental data from [4] 
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calculated within a non-factorized momentum space approach , without using any kind of 
non-relativistic reduction, is shown Fig.|4][7J; it can be seen that the factorized calculation 
cannot describe the data at pm > 2QQ{MeV/c), whereas the non-factorized calculation 
can reproduce the data up to Pm — &QQ{MeV / c) , but fails at higher momenta. The 
extension of the non factorized approach to the process '^He{e,e'p)^H is in progress [8]. 



4. Summary 

We have analyzed recent JLab experimental data on quasi-elastic processes off few- 
nucleon systems using realistic wave functions and the Generalized Eikonal Approxima- 
tion to treat the FSI. The factorized calculations reproduces very well the three-body 
break up and the right wing of of the two-body break. Our non-factorized calculation 
of the asymmetry Atl does very well up to Pm — 600{MeV/c), but a strong disagree- 
ment between theory and experiment at higher momenta, common to many calculations, 
remains to be explained. 
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